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Description 



[METHOD OF FABRICATING CIRCUIT 

SUBSTRATE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plications serial, no. 92119806, filed July 21, 2003, no. 
92126141, filed September 23, 2003, and 93106926, 

filed March 16, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention generally relates to a method of 
fabricating a circuit substrate. More particularly, the 
present invention relates to a method of fabricating a cir- 
cuit substrate with two metal layers simultaneously elec- 
troplated on the both sides of the substrate. 

[0004] Description of the Related Art 

[0005] Printed circuit boards (PCB) that can be bonded with vari- 
ous electric devices are widely utilized in the electronic 



industry. After the integrated circuit (IC) and the computer 
system with complex and fine circuitry are presented to 
the public, the printed circuit boards with a single circuit 
layer can not provide sufficient layout space and thus the 
printed circuit boards with double or more circuit layers 
are successively turned up. Printed circuit boards can 
serves as a main board of a computer system or as a cir- 
cuit substrate for packaging chips. 
[0006] Generally, the printed circuit board comprises multiple 
patterned circuit layers and at least an insulation layer. 
The insulation layers are arranged respectively between 
the neighboring patterned circuit layers. There are multi- 
ple vias penetrating through the insulation layers and 
connecting the patterned circuit layers positioned on the 
upper and lower sides of the insulation layer. A chip can 
be electrically connected to a circuit substrate through 
bumps or conductive wires, and further, can be electrically 
connected to external devices through the internal cir- 
cuitry of the substrate and the contacts, such as solder 
balls or pins, positioned on the lower surface of the sub- 
strate. 

[0007] a s f ar as a wire-bonding and ball-grid-array type of chip 
package is concerned, the chip package includes a circuit 



substrate having multiple pads formed on the upper sur- 
face thereof for jointing with conductive wires and formed 
on the lower surface thereof for jointing with solder balls. 
It should be noted that the circuit layer is generally made 
of copper. In order to avoid oxidation of the pads made of 
copper and to enhance the reliability and yield of connect- 
ing conductive wires onto the pads, metal layers, such as 
Ni/Au layers, are generally electroplated on the copper 
layer. 

[0008] For electroplating metal layers on the pads, plating lines 
are formed on the peripheral areas of the circuit sub- 
strate. The metal layers are electroplated on the pads by 
providing an electrical current flowing through the plating 
lines. In the above technology, only if the plating lines are 
arranged on the circuit substrate, the electroplating pro- 
cesses can be conducted. However, the plating lines oc- 
cupy the layout area of the circuit substrate and thereby 
the circuit substrate has lower layout density. Moreover, 
after the electroplating processes, the plating lines should 
be cut. Even though the plating lines have been cut, the 
plating lines can not be completely eliminated and stubs 
still remains on the circuit substrate. When electric current 
flows through the circuit line jointed with the stubs, noise 



will be dramatically generated and thereby the circuit has 
a lower electric effect. 

[0009] | n order to solve the above problem, a method of electro- 
plating metal layers on both sides of the circuit substrate 
is being developed without the plating lines. In this 
method, two conductive seed layers are formed respec- 
tively on both sides of the circuit substrate. Two patterned 
photoresist layers are formed respectively on the conduc- 
tive seed layers positioned on both sides of the circuit 
substrate and have openings exposing the conductive 
metal layers. An electrical current is applied to flow 
through the conductive seed layers to electroplate metal 
layers on the conductive seed layers positioned on both 
sides of the circuit substrate. The metal layers are formed 
on the surface of the exposed conductive seed layers. The 
above mentioned electroplating process is inefficient and 
time-consuming. 

[0010] | n order to solve the above problem, chemical-plating 

processes have been proposed for plating the metal lay- 
ers. However, the metal layer plated using such chemical 
plating processes is very thin and has unstable electrical 

properties. 
Summary of Invention 



[0011] Accordingly, in an embodiment of the present invention, a 
method of fabricating a circuit substrate is provided with 
two metal layers simultaneously electroplated on the both 
sides of the substrate using only one conductive seed 
layer. 

[0012] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the present invention provides a 
method of fabricating a circuit substrate. First, a substrate 
having first pads and second pads is provided, wherein 
the first pads and second pads are arranged respectively 
on a first surface and a second surface of the substrate. 
The first pads are electrically connected to the second 
pads. Next, a conductive seed layer is formed on the sec- 
ond surface of the circuit substrate. Thereafter, a first 
conductive layer and a second conductive layer are elec- 
troplated respectively over the first pads and the second 
pads. Afterwards, the conductive seed layer is patterned. 

[0013] Based on the above mentioned, the conductive seed layer 
is formed on the second surface of the circuit substrate. 
The first conductive layer is electroplated over the first 
pads with applying an electric current flowing through the 
conductive seed layer and the internal circuitry connecting 



the first pads and the second pads. The second conduc- 
tive layer is electroplated over the second pads with ap- 
plying an electric current flowing through the conductive 
seed layer. Moreover, a patterned mask layer can be pro- 
vided to define the pattern of the second conductive layer 
electroplated over the conductive seed layer. A patterned 
solder mask layer can be provided to define the exposed 
area of the second conductive layer electroplated over the 
conductive seed layer. 
[0014] | t j S t0 De understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0015] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0016] pigs. 1A to 1C are schematic cross-sectional views show- 
ing a method for fabricating a circuit substrate according 
to a first preferred embodiment of the present invention. 



[0017] pig. 2 is a schematic cross-sectional view showing a cir- 
cuit substrate according to a first preferred embodiment 
of the present invention, wherein there is an insulation 
layer positioned between adjacent traces of a surface cir- 
cuit layer and there is a solder mask layer positioned on 
the insulation layer. 

[0018] pigs. 3A to 3C are schematic cross-sectional views show- 
ing a method for fabricating a circuit substrate according 
to a second preferred embodiment of the present inven- 
tion. 

[0019] Fig. 4 is a schematic cross-sectional view showing a cir- 
cuit substrate according to a second preferred embodi- 
ment of the present invention, wherein there is an insula- 
tion layer positioned between adjacent traces of a surface 
circuit layer and there is a solder mask layer positioned on 
the insulation layer. 

[0020] Figs. 5A to 5C are schematic cross-sectional views show- 
ing a method for fabricating a circuit substrate according 
to a third preferred embodiment of the present invention. 

[0021] Fig. 6 is a schematic cross-sectional view showing a cir- 
cuit substrate according to a third preferred embodiment 
of the present invention, wherein there is an insulation 
layer positioned between adjacent traces of a surface cir- 



cuit layer and there is a solder mask layer positioned on 
the insulation layer. 
[0022] pigs. 7 A to 7C are schematic cross-sectional views show- 
ing a method for fabricating a circuit substrate according 
to a fourth preferred embodiment of the present inven- 
tion. 

[0023] pig. 8 is a schematic cross-sectional view showing a cir- 
cuit substrate according to a fourth preferred embodiment 
of the present invention, wherein there is an insulation 
layer positioned between adjacent traces of a surface cir- 
cuit layer and there is a solder mask layer positioned on 

the insulation layer. 
Detailed Description 

[0024] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0025] pi rS f Embodiment 

[0026] Figs. 1A to 1C are schematic cross-sectional views show- 
ing a method for fabricating a circuit substrate according 



to a first preferred embodiment of the present invention. 

[0027] As shown in Fig. 1A, a circuit substrate 100 having multi- 
ple patterned circuit layers and at least an insulation layer 
is provided. The insulation layer is arranged between the 
adjacent patterned circuit layers. There are multiple vias 
penetrating through the insulation layer and connecting 
the adjacent patterned circuit layers. These patterned cir- 
cuit layers and the vias compose an internal circuitry of 
the circuit substrate 100. 

[0028] The circuit substrate 100 has multiple first pads 102a and 
multiple second pads 102b arranged respectively on a 
first surface 100a and a second surface 100b of the circuit 
substrate 100. The first pads 102a and the second pads 
102b are provided by the outmost circuit layers at both 
sides of the circuit substrate 100. The circuit substrate 
100 has a first patterned solder mask layer 104a formed 
on the first surface 100a of the circuit substrate 100. The 
first solder mask layer 104a has openings exposing the 
first pads 102a in a solder-mask-define type (SMD) or in a 
non-solder-mask-define type (NSMD). For example, the 
openings of the first solder mask layer 104a expose the 
first pads 102a in a non-solder-mask-define type (NSMD) 
herein. The circuit substrate 100 has a second patterned 



solder mask layer 104b formed on the second surface 
100b of the circuit substrate 100. The second solder mask 
layer 104b has openings exposing the second pads 102b 
in a solder-mask-define type (SMD) or in a non-sol- 
der-mask-define type (NSMD). For example, The openings 
of the second solder mask layer 104b expose the second 
pads 102b in a solder-mask-define type (SMD) herein. 

[0029] As shown in Fig. 1A, after the circuit substrate 100 is pro- 
vided, a conductive seed layer 106 is formed on the entire 
second surface 100b of the circuit layer 100 and covers 
the second pads 102b exposed by the openings of the 
second solder mask layer 104b. 

[0030] As shown in Fig. 1A, after the conductive seed layer 106 is 
formed, a patterned mask layer 108 is formed on the sec- 
ond surface 100b of the circuit substrate 100. The mask 
layer 108 has multiple openings exposing the conductive 
seed layer 106 positioned on the second pads 102b. 

[0031] As shown in Fig. IB, after the mask layer 108 is formed, a 
first conductive layer 110a is electroplated over the first 
pads 102a with applying an electric current flowing 
through the conductive seed layer 106 and the internal 
circuitry of the circuit substrate 100; meanwhile, a second 
conductive layer 110b is electroplated over the second 



pads 102b with applying an electric current flowing 
through the conductive seed layer 106. The first conduc- 
tive layer 110a and the second conductive layer 110b may 
be a single metal layer or multiple metal layers, such as 
Ni/Au layers. 

[0032] a s shown in Fig. 1C, after the first conductive layer 110a 
and the second conductive layer 110b are formed, the 
mask layer 108 shown in Fig. IB is eliminated and then 
the conductive seed layer 106 is patterned by removing 
the exposed conductive seed layer 106 using an etching 
method or a polishing method, for example. The second 
solder mask layer 104b not covered by the second con- 
ductive layer 110b is exposed. 

[0033] pig. 2 is a schematic cross-sectional view showing a cir- 
cuit substrate according to a first preferred embodiment 
of the present invention, wherein there is an insulation 
layer positioned between adjacent traces of a surface cir- 
cuit layer and there is a solder mask layer positioned on 
the insulation layer. As shown in Fig. 2, the circuit sub- 
strate 100 further comprises a first insulation layer 112a 
formed on the first surface 100a of the circuit substrate 
100 and adjacent to the first pads 102a. The first insula- 
tion layer 112a has an upper surface coplanar with that of 



the first pads 102a. The first solder mask layer 104a is 
formed on the first insulation layer 112a. The circuit sub- 
strate 100 further comprises a second insulation layer 
112b formed on the second surface 100b of the circuit 
substrate 100 and adjacent to the second pads 102b. The 
second insulation layer 112b has a lower surface coplanar 
with that of the second pads 102b. The second solder 
mask layer 104b is formed on the second insulation layer 
112b. 

[0034] Based on the first embodiment, after forming a conductive 
seed layer and a patterned mask layer in sequence, a con- 
ductive layer is electroplated over multiple pads on a side 
of a circuit substrate; at the same time, another conduc- 
tive layer is electroplated over multiple pads on the other 
side of the circuit substrate. Thereafter, the mask layer is 
eliminated. As above mentioned, the conductive layers can 
be simultaneously formed on the both sides of the circuit 
substrate with forming only one conductive seed layer and 
only one patterned mask layer. 

[0035] Second Embodiment 

[0036] | n the first embodiment, forming a conductive seed layer, 
a patterned mask layer and a conductive layer in sequence 
is provided. In the second embodiment, forming a con- 



ductive seed layer, a conductive layer and a patterned 
mask layer in sequence is provided. 
[0037] pigs. 3A to 3C are schematic cross-sectional views show- 
ing a method for fabricating a circuit substrate according 
to a second preferred embodiment of the present inven- 
tion. 

[0038] As shown in Fig. 3A, a circuit substrate 200 having a 

structure similar with the circuit substrate 100 disclosed 
in the first embodiment is provided. The details about the 
structure of the circuit substrate 200 are omitted. The cir- 
cuit substrate 200 has multiple first pads 202a and multi- 
ple second pads 202b arranged respectively on a first 
surface 200a and a second surface 200b of the circuit 
substrate 200. The first pads 202a and the second pads 
202b are provided by the outmost circuit layers at both 
sides of the circuit substrate 200. The circuit substrate 
200 has a first patterned solder mask layer 204a formed 
on the first surface 200a of the circuit substrate 200. The 
first solder mask layer 204a has openings exposing the 
first pads 202a in a solder-mask-define type (SMD) or in a 
non-solder-mask-define type (NSMD). For example, the 
openings of the first solder mask layer 204a expose the 
first pads 202a in a non-solder-mask-define type (NSMD) 



herein. The circuit substrate 200 has a second patterned 
solder mask layer 204b formed on the second surface 
200b of the circuit substrate 200. The second solder mask 
layer 204b has openings exposing the second pads 202b 
in a solder-mask-define type (SMD) or in a non-sol- 
der-mask-define type (NSMD). For example, The openings 
of the second solder mask layer 204b expose the second 
pads 202b in a solder-mask-define type (SMD) herein. 

[0039] As shown in Fig. 3A, after the circuit substrate 200 is pro- 
vided, a conductive seed layer 206 is formed on the entire 
second surface 200b of the circuit layer 200 and covers 
the second pads 202b exposed by the openings of the 
second solder mask layer 204b. 

[0040] As shown in Fig. 3A, after the conductive seed layer 206 is 
formed, a first conductive layer 210a is electroplated over 
the first pads 202a with applying an electric current flow- 
ing through the conductive seed layer 206, and the inter- 
nal circuitry of the circuit substrate 200; meanwhile, a 
second conductive layer 210b is electroplated on the en- 
tire conductive seed layer 206 with applying an electric 
current flowing through the conductive seed layer 206. 
The first conductive layer 210a and the second conductive 
layer 210b may be a single metal layer or multiple metal 



layers, such as Ni/Au layers. 
[0041] As shown in Fig. 3A, after the first conductive layer 210a 
and the second conductive layer 210b are formed, a pat- 
terned mask layer 208 is formed on the second conduc- 
tive layer 210b. The mask layer 208 covers the second 
conductive layer 210b positioned over the second pads 
202b. 

[0042] As shown in Fig. 3B, after the conductive seed layer 206, 
the second conductive layer 210b and the mask layer 208 
are formed in sequence, the second conductive layer 210b 
is patterned by removing the exposed second conductive 
layer 210b using an etching method, for example. There- 
after, the conductive seed layer 206 is patterned by re- 
moving the exposed conductive seed layer 206 using an 
etching method or a polishing method, for example. 

[0043] As shown in Fig. 3C, after the second conductive layer 
210b and the conductive seed layer 206 are patterned, 
the mask layer 208 shown in Fig. 3B is eliminated and a 
surface of the patterned second conductive layer 210b is 
exposed. 

[0044] pig. 4 is a schematic cross-sectional view showing a cir- 
cuit substrate according to a second preferred embodi- 
ment of the present invention, wherein there is an insula- 



tion layer positioned between adjacent traces of a surface 
circuit layer and there is a solder mask layer positioned on 
the insulation layer. As shown in Fig. 4, the circuit sub- 
strate 200 further comprises a first insulation layer 212a 
and a second insulation layer 212b. The arrangement of 
the first insulation layer 212a and the second insulation 
layer 212b is similar with that of the first insulation layer 
112a and the second insulation layer 112b in the first em- 
bodiment. The details about the arrangement of the first 
insulation layer 212a and the second insulation layer 212b 
are omitted. 

[0045] Based on the second embodiment, after forming a con- 
ductive seed layer, a conductive layer is electroplated over 
multiple pads on a side of a circuit substrate; at the same 
time, another conductive layer is electroplated over the 
entire conductive seed layer on the other side of the cir- 
cuit substrate. Thereafter, the conductive seed layer and 
the conductive layer formed thereon are patterned by 
forming a patterned mask layer on the conductive layer 
positioned on the conductive seed layer. As above men- 
tioned, the conductive layers can be simultaneously 
formed on the both sides of the circuit substrate with 
forming only one conductive seed layer. The conductive 



seed layer and the conductive layer formed thereon can be 
patterned by forming only one patterned mask layer over 
the unpatterned conductive layer and the unpatterned 
conductive seed layer. 

[0046] Third Embodiment 

[0047] | n t he first and second embodiments, two solder mask 
layers are formed on both sides of the circuit substrate 
prior to forming a conductive seed layer on a side of the 
circuit substrate and forming two conductive layers on 
both sides of the circuit substrate. In the second embodi- 
ment, two solder mask layers are formed on both sides of 
the circuit substrate after forming a conductive seed layer 
on a side of the circuit substrate and forming two conduc- 
tive layers on both sides of the circuit substrate. 

[0048] pigs. 5A to 5C are schematic cross-sectional views show- 
ing a method for fabricating a circuit substrate according 
to a third preferred embodiment of the present invention. 

[0049] As shown in Fig. 5A, a circuit substrate 300 having a 

structure similar with the circuit substrate 100 disclosed 
in the first embodiment is provided. The details about the 
structure of the circuit substrate 300 are omitted. The cir- 
cuit substrate 300 has multiple first pads 302a and multi- 
ple second pads 302b arranged respectively on a first 



surface 300a and a second surface 300b of the circuit 
substrate 300. The first pads 302a and the second pads 
302b are provided by the outmost circuit layers at both 
sides of the circuit substrate 300. 
[0050] As shown in Fig. 5A, after the circuit substrate 300 is pro- 
vided, a conductive seed layer 306 is formed on the entire 
second surface 300b of the circuit layer 300 and covers 
the second pads 302b and the traces of the outmost cir- 
cuit layer. 

[0051] As shown in Fig. 5A, after the conductive seed layer 306 is 
formed, a first patterned mask layer 308a is formed on 
the first surface 300a of the circuit substrate 300. The 
first mask layer 308a has multiple openings exposing the 
first pads 302a. A second patterned mask layer 308b is 
formed on the second surface 300b of the circuit sub- 
strate 300. The second mask layer 308b has multiple 
openings exposing the conductive seed layer 306 posi- 
tioned on the second pads 302b. 

[0052] As shown in Fig. 5B, after the first mask layer 308a and 

the second mask layer 308b are formed, a first conductive 
layer 310a is electroplated over the first pads 302a with 
applying an electric current flowing through the conduc- 
tive seed layer 306 and the internal circuitry of the circuit 



substrate 300; meanwhile, a second conductive layer 
310b is electroplated over the second pads 302b with ap- 
plying an electric current flowing through the conductive 
seed layer 306. The first conductive layer 310a and the 
second conductive layer 310b may be a single metal layer 
or multiple metal layers, such as Ni/Au layers. 

[0053] As shown in Fig. 5C, after the first conductive layer 310a 
and the second conductive layer 310b are formed, the 
first mask layer 308a and the second mask layer 308b 
shown in Fig. 5B are eliminated and then the conductive 
seed layer 306 is patterned by removing the exposed con- 
ductive seed layer 306 using an etching method or a pol- 
ishing method, for example. 

[0054] As shown in Fig. 5C, after the conductive seed layer 306 is 
patterned, a first patterned solder mask layer 304a is op- 
tionally on the first surface 300a of the circuit substrate 
300. The first solder mask layer 304a has openings ex- 
posing all or part of the first conductive layer 310a. A 
second patterned solder mask layer 304b is optionally on 
the second surface 300b of the circuit substrate 300. The 
second solder mask layer 304b has openings exposing all 
or part of the second conductive layer 310b. 

[0055] pig. 6 is a schematic cross-sectional view showing a cir- 



cuit substrate according to a third preferred embodiment 
of the present invention, wherein there is an insulation 
layer positioned between adjacent traces of a surface cir- 
cuit layer and there is a solder mask layer positioned on 
the insulation layer. As shown in Fig. 6, the circuit sub- 
strate 300 further comprises a first insulation layer 312a 
and a second insulation layer 312b. The arrangement of 
the first insulation layer 312a and the second insulation 
layer 312b is similar with that of the first insulation layer 
112a and the second insulation layer 112b in the first em- 
bodiment. The details about the arrangement of the first 
insulation layer 312a and the second insulation layer 312b 
are omitted. 

[0056] Based on the third embodiment, after forming a conduc- 
tive seed layer and two patterned mask layers in se- 
quence, a conductive layer is electroplated over multiple 
pads on a side of a circuit substrate; at the same time, an- 
other conductive layer is electroplated over multiple pads 
on the other side of the circuit substrate. Next, the mask 
layers are eliminated and then the conductive seed layer is 
patterned. Thereafter, two patterned solder mask layers 
are formed respectively on both sides of the circuit sub- 
strate. The patterned solder mask layers have openings 



exposing all or part of the conductive layers. As above 
mentioned, the conductive layers can be simultaneously 
formed on the both sides of the circuit substrate with 
forming only one conductive seed layer. 

[0057] Fourth Embodiment 

[0058] | n the third embodiment, forming a conductive seed layer, 
a patterned mask layer and a conductive layer in sequence 
is provided. In the fourth embodiment, forming a conduc- 
tive seed layer, a conductive layer and a patterned mask 
layer in sequence is provided. 

[0059] Figs. 7 A to 7C are schematic cross-sectional views show- 
ing a method for fabricating a circuit substrate according 
to a fourth preferred embodiment of the present inven- 
tion. 

[0060] As shown in Fig. 7A, a circuit substrate 400 having a 

structure similar with the circuit substrate 100 disclosed 
in the first embodiment is provided. The details about the 
structure of the circuit substrate 400 are omitted. The cir- 
cuit substrate 400 has multiple first pads 402a and multi- 
ple second pads 402b arranged respectively on a first 
surface 400a and a second surface 400b of the circuit 
substrate 400. The first pads 402a and the second pads 
402b are provided by the outmost circuit layers at both 



sides of the circuit substrate 400. 
[0061] As shown in Fig. 7A, after the circuit substrate 400 is pro- 
vided, a conductive seed layer 406 is formed on the entire 
second surface 400b of the circuit layer 400 and covers 
the second pads 402b and the traces of the outmost cir- 
cuit layer. 

[0062] As shown in Fig. 7A, after the conductive seed layer 406 is 
formed, a first patterned mask layer 408a is formed on 
the first surface 400a of the circuit substrate 400. The 
first mask layer 408a has multiple openings exposing the 
first pads 402a. 

[0063] As shown in Fig. 7A, after the first mask layer 408a is 

formed, a first conductive layer 410a is electroplated over 
the first pads 402a with applying an electric current flow- 
ing through the conductive seed layer 406, and the inter- 
nal circuitry of the circuit substrate 400; meanwhile, a 
second conductive layer 410b is electroplated on the en- 
tire conductive seed layer 406 with applying an electric 
current flowing through the conductive seed layer 406. 
The first conductive layer 410a and the second conductive 
layer 410b may be a single metal layer or multiple metal 
layers, such as Ni/Au layers. 

[0064] As shown in Fig. 7A, after the first conductive layer 410a 



and the second conductive layer 410b are formed, a sec- 
ond patterned mask layer 408b is formed on the second 
conductive layer 410b. The second mask layer 408b cov- 
ers the second conductive layer 410b positioned over the 
second pads 402b. 

[0065] As shown in Fig. 7B, after the conductive seed layer 406, 
the second conductive layer 410b and the mask layer 408 
are formed in sequence, the second conductive layer 410b 
is patterned by removing the exposed second conductive 
layer 410b using an etching method, for example. There- 
after, the conductive seed layer 406 is patterned by re- 
moving the exposed conductive seed layer 406 using an 
etching method or a polishing method, for example. 

[0066] As shown in Fig. 7C, after the second conductive layer 
410b and the conductive seed layer 406 are patterned, 
the first mask layer 408a and the second mask layer 408b 
shown in Fig. 7B are eliminated. Alternatively, the first 
mask layer 408a may be eliminated in other steps on con- 
dition that the first conductive layer 410a is formed. 

[0067] As shown in Fig. 7C, after the first mask layer 408a and 
the second mask layer 408b are eliminated, a first pat- 
terned solder mask layer 404a is optionally on the first 
surface 400a of the circuit substrate 400. The first solder 



mask layer 404a has openings exposing all or part of the 
first conductive layer 410a. A second patterned solder 
mask layer 404b is optionally on the second surface 400b 
of the circuit substrate 400. The second solder mask layer 
404b has openings exposing all or part of the second 
conductive layer 410b positioned over the second pads 
402b. 

[0068] pig. 8 is a schematic cross-sectional view showing a cir- 
cuit substrate according to a fourth preferred embodiment 
of the present invention, wherein there is an insulation 
layer positioned between adjacent traces of a surface cir- 
cuit layer and there is a solder mask layer positioned on 
the insulation layer. As shown in Fig. 8, the circuit sub- 
strate 400 further comprises a first insulation layer 412a 
and a second insulation layer 412b. The arrangement of 
the first insulation layer 412a and the second insulation 
layer 412b is similar with that of the first insulation layer 
112a and the second insulation layer 112b in the first em- 
bodiment. The details about the arrangement of the first 
insulation layer 412a and the second insulation layer 412b 
are omitted. 

[0069] Based on the fourth embodiment, after forming a conduc- 
tive seed layer on a lower side of a circuit substrate and 



forming a mask layer on an upper side of the circuit sub- 
strate, a conductive layer is electroplated over multiple 
pads on the upper side of the circuit substrate; at the 
same time, another conductive layer is electroplated over 
the entire conductive seed layer on the lower side of the 
circuit substrate. Next, the mask layer is eliminated, and 
the conductive seed layer and the conductive layer 
thereon are patterned. Thereafter, two patterned solder 
mask layers are formed respectively on both sides of the 
circuit substrate. The patterned solder mask layers have 
openings exposing all or part of the conductive layers. As 
above mentioned, the conductive layers can be simultane- 
ously formed on the both sides of the circuit substrate 
with forming only one conductive seed layer. 
[0070] Conclusion 

[0071] Based on the above mentioned, the conductive seed layer 
is formed on the second surface of the circuit substrate. 
The first conductive layer is electroplated over the first 
pads with applying an electric current flowing through the 
conductive seed layer and the internal circuitry connecting 
the first pads and the second pads. The second conduc- 
tive layer is electroplated over the second pads with ap- 
plying an electric current flowing through the conductive 



seed layer. Moreover, a patterned mask layer can be pro- 
vided to define the pattern of the second conductive layer 
electroplated over the conductive seed layer. A patterned 
solder mask layer can be provided to define the exposed 
area of the second conductive layer electroplated over the 
conductive seed layer. 
[° 072 ] In conclusion, major advantages of this invention at least 
includes: 

[0073] i. The invention discloses that conductive layers are elec- 
troplated on both sides of a circuit substrate with forming 
only one conductive seed layer but without forming the 
conventional plating lines on the circuit substrate. There- 
fore, the routing space can be enlarged and the routing 
density can be enhanced. 

[0074] 2. The invention discloses that conductive layers are elec- 
troplated on both sides of a circuit substrate with forming 
only one conductive seed layer but without forming the 
conventional plating lines on the circuit substrate. There- 
fore, there is no stubs, generated by cutting the plating 
lines, remaining on the circuit substrate to interfere with 
signal transmission. Thus, the circuit substrate formed by 
using the method of the present invention has superior 
electrical properties. 



[0075] 3. The invention discloses that conductive layers are elec- 
troplated on both sides of a circuit substrate with forming 
only one conductive seed layer. Therefore, the method of 
the present invention has lower process time and cost 
than the conventional method requiring two conductive 
seed layers. 

[0076] it w i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



